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Abstract  

For the purpose of the study effect of proprioceptive neuromuscular facilitation and static stretching on 
muscular strength and flexibility of cricketers, One hundred and fifty cricketers, age ranged from 18th to 25th years from 
Lakshmibai National Institute of Physical Education Gwalior were taken for this study of which fifty were given 
proprioceptive neuromuscular facilitation stretching programme (PNF Group), another fifty were given static stretching 
programme (SS Group) and the remaining fifty was termed as a control group who were not involve in any experimental 
treatment. The Sergeant vertical jump test (Johnson 2007,) and sit and reach test (Kansal 1996,) were conducted to 
measure muscular strength and flexibility respectively at the gymnasium of LNIPE Gwalior Madhya Pradesh. A pre test 
was taken and immediate after the completion of the training programmes, the post test was held.  The data gathered 
were duly analyzed through statistical procedure. Analysis of Covariance statistics was applied by using SPSS 17 version. 
The level of significance was set at P<0.05 level of confidence. The effects of proprioceptive neuromuscular facilitation 
stretching programme and static stretching programme are important clinically because the effects may relate to 
optimizing function, injury prevention, and enhanced muscle performance and both the stretching found to be effective 
in bringing about changes in muscular strength and flexibility of cricketers. 
Keywords: PNF, Static stretching. 

1. Introduction 

Competitive and recreational athletes typically use preparatory exercises such as warm-up and stretching to 
prepare the body for vigorous physical activity (Bishop et al. 2003 and Bracko 2002). Several minutes of light physical 
activity followed by stretching exercises are generally recommended for all sports and levels of competition (Calder 2003 
and Tihanyi et al.1982). Stretching is believed to enhance performance, reduce injury, and be an effective means of 
developing flexibility and alleviating muscular soreness (Bandy et al.1997, High 1989, Norris 1999, Safran et al. 1989, 
Shellock and Prentice 1985, Worrell et al. 1995).  

Moreover Stretching is important in developing and maintaining the muscle’s strength, pliability and length. 
When a muscle shortens, the ability to perform a task involving that muscle decreases which can increase the risk if 
injury. Maintaining the muscle’s proper strength, pliability and length allows the body to maintain the proper 
biomechanical position, and decreases the possibility for injury. 

Muscular stretching has a great importance in preventing injuries and developing skills and physical abilities, in 
addition to speed of recovery, removing  the muscular pain and improving the range of motion of different body joints to 
reach the player's distinguished  performance in many skills and motor abilities (Bompa 1999 and Kraemer and Fleck 
2004).  

Moreover the narrow range of motion leads to difficult and slow performance of motor skills that may represent 
a decrease in the performance level in the competition and hinders the smooth performance of the movement (Yigiter et 
al. 2002 and  Decicco and Fisher 2005). Many references indicated to the existence of many muscular stretching methods, 
such as dynamic stretching  (Ballistic), static stretching and stretching by the Proprioceptive Neuromuscular Facilitation 
(PNF) (Norris and Al Ameri  2004 and Feland and Marin 2004). 

Proprioceptive neuromuscular facilitation PNF is an approach using the body’s nerve physiology and the stretch 
reflexes to increase flexibility.  
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The PNF method aims to take advantage of the reflected neural actions to achieve the muscular relaxation, so 
muscles could be stretched under the best possible conditions. This method is considered of the best stretching methods 
as it increases the positive flexibility and helps to build a base for the motor coordination; moreover it uses several 
neurophysiology mechanisms such as reciprocal nervous influence and the inverse myotatic reflex muscular relaxation 
(Huff 1989 and Rowlands et al. 2003). 

Proprioceptive neuromuscular facilitation (PNF) techniques make use of proprioceptive stimulation for the 
strengthening (facilitation) or relaxation (inhibition) of particular muscle groups (Knott 1968 and O’Connell 1972). One 
principle of PNF maintains that voluntary muscular contractions are performed in combination with muscle stretching to 
reduce the reflexive components of muscular contraction, promote muscular relaxation, and subsequently increase joint 
range of motion (ROM) (Knott 1968 and Prentice 1983). 

Concerning the static stretching, its exercises are related to the position which the joint can reach within its 
range of motion with consistency in this position. 

The static technique incorporates a slow stretch of a particular muscle or muscle group, held at the point of 
discomfort for a period of time ranging from 6 to 60 seconds (Bandy et al. 1997, Sady et al. 1982, Smith 1994, Webright et 
al. 1997). 

The static stretch takes advantage of the inverse myotatic reflex, which promotes muscle relaxation and hence 
further stretch and ROM. The slow, controlled movement allows the stretch to be performed safely, with reduced risk of 
injury as compared to the other forms of stretching (Smith 1994). 

The research problem revealed through the researchers' observing to the lack of interest of many coaches and 
players in different sports activities of exercises and stretching development programs according to their priorities, 
usually stretching exercises are misplaced and used with insufficient doses among the warm up section in any training 
unit, using different programs and methods of muscular strength without effective determination and awareness of every 
method that commensurate with the specialized activity and using the same method of strength exercises of different 
age stages without considering the age. That made the researchers eager to conduct this experiment, which aims to 
design two muscular stretching programs one by using the method of PNF and the other by using the method of static 
stretching to identify the effect of both the muscular stretching program i.e PNF and the static stretching on the 
improvement rates of muscular strength and flexibility for the selected female college students. 

2. Method and Materials 
One hundred and fifty cricketers, age ranged from 18th to 25th years from Lakshmibai National Institute of 

Physical Education Gwalior were taken for this study of which fifty were given proprioceptive neuromuscular facilitation 
stretching programme (PNF Group), another fifty were given static stretching programme (SS Group) and the remaining 
fifty was termed as a control group who were not involve in any experimental treatment. The Sergeant vertical jump test 
(Johnson 2007,) and sit and reach test (Kansal 1996,) were conducted to measure muscular strength and flexibility 
respectively at the gymnasium of LNIPE Gwalior Madhya Pradesh. The proprioceptive neuromuscular facilitation 
stretching programme and static stretching programme were conducted for a period of ten weeks for three alternative 
days (Monday, Wednesday and Friday for PNF group and Tuesday, Thursday and Saturday for SS group) in a week for 20 
minutes session separately for boys in the month of July to September. The subjects were assembled in the Indoor 
Cricket cum Multipurpose Hall of the above said institute for experimental training. Proper warm up was administered 
before training. Prior to the proprioceptive neuromuscular facilitation stretching programme and Static Stretching 
programme, a pre test was taken and immediate after the completion of the training programmes, the post test was 
held.   
2.1 Statistical Procedure 

The data gathered were duly analyzed through statistical procedure. Analysis of Covariance statistics was applied 
by using SPSS 17 version to investigate the existence of significant effect of proprioceptive neuromuscular facilitation 
stretching programme and static stretching for ten weeks between pre and post test results on muscular strength and 
flexibility of cricketers. The level of significance was set at P<0.05 level of confidence. 
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2.2 Exercise Prescription for proprioceptive neuromuscular facilitation stretching programme 

Before the training subjects were asked to do proper warm up. Following exercises was included in the 
proprioceptive neuromuscular facilitation stretching programme namely:  

 Lying Glute 
 Seated Glute 
 Lying Piriformis 
 Seated Piriformis 
 Lying Crossover 

 Lying Hamstring 
 Seated Hamstring 
 Lying (Prone) Quadriceps 
 Lying Bent Leg Groin 
 Lying Straight Leg Groin 

2.3 Exercise Prescription for Static stretching programme 

     Before the training subjects were asked to do proper warm up. Following exercises was included in the 
stretching and exercise training programme namely: Butt or Gluteus Maxims Kickbacks, Good Morning, Exercise Ball 
Hamstring Curls, Leg Curl or Hamstring Curl, Walking lunges, Calisthenics Elbow Instep Lunge, Split Lunge on the Ball, Ball 
squats, Lunges, Step Ups, Leg press, Two Foot Long Jump. 

3. Results 
Table- I 

Analysis of co-variance of the means of sergeant vertical jump test among two experimental training groups and one 
control group of cricketers 

Mean PNF Static Control Source of 
Variance 

SS df MSS F -ratio 

Pre-test 21.52 21.72 21.44 
Among 2.080 2 1.040 

0.155 
Within 988.880 147 6.727 

Post-test 25.92 25.88 22.42 
Among 403.720 2 201.860 

34.220* 
Within 867.140 147 5.899 

Adjusted 

Post-test 
25.95 25.78 22.50 

Among 377.050 2 188.525 
62.602* 

Within 439.679 146 3.011 

 F.05 (2,147) = 3.89, F.05 (2,146) = 3.89. A = Among means variance. W = Within group variance. 
Table- II 

Paired group mean differences (as per adjusted post-test means) in sergeant vertical jump test among two 
experimental training groups and one control group of cricketers 

 (I) exp gr.        (J) exp gr. Mean Difference (I-J) Std. Error Sig.a 

pnf 
Static .171 .347 .622 

Control 3.447* .347 .000 

static 
Pnf -.171 .347 .622 

Control 3.276* .347 .000 

control 
Pnf -3.447* .347 .000 

static -3.276* .347 .000 

*. The mean difference is significant at the 0.05 level 
The Table-1 and figure-1 clearly revealed no significant differences in Sergent Vertical Jump test among two 

experimental groups (PNF Group and SS Group) and one Control Group in pre-, post- and adjusted post-test phases at 
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0.05 level of significant  (F=0.155, 34.220 and 62.602>3.89 respectively). It was evident that no significant difference was 
observed between the PNF Group and Static Stretching Group. Further it was found that PNF Group and Static Stretching 
Group were better than Control Group. 

TABLE- III 
Analysis of co-variance of the means of sit and reach test among two experimental groups and one control  group of 

cricketers  

Mean PNF Static Control  
Source of 

Variance 
SS df MSS F -ratio 

Pre-test 32.48 32.24 31.96 
Among 6.773 2 3.387 

0.477 
Within 1043.520 147 7.099 

Post-test 36.90 36.36 32.94 
Among 461.160 2 230.580 

36.729* 
Within 922.840 147 6.278 

Adjusted 

Post-test 
36.77 36.35 33.08 

Among 405.028 2 202.514 
47.103* 

Within 627.704 146 4.299 

 F.05 (2,147) = 3.89, F.05 (2,146) = 3.89  A = Among means variance. W = Within group variance. 

Table- IV  
Paired group mean differences (as per adjusted post-test means) of sit and reach test among two experimental groups 

and one control group of cricketers   

 (I) exp gr        (J) exp gr Mean Difference (I-J) Std. Error Sig.a 

PNF 
Static .412 .415 .322 

Control 3.683* .416 .000 

static 
PNF -.412 .415 .322 

Control 3.271* .415 .000 

control 
PNF -3.683* .416 .000 

static -3.271* .415 .000 
*. The mean difference is significant at the 0.05 level 

The Table-1 and figure-1 clearly revealed no significant differences in Sergent Vertical Jump test among two 
experimental groups (PNF Group and SS Group) and one Control Group in pre-, post- and adjusted post-test phases at 
0.05 level of significant  (F=0.477, 36.729 and 47.103>3.89 respectively). It was evident that no significant difference was 
observed between the PNF Group and Static Stretching Group. Further it was found that PNF Group and Static Stretching 
Group were better than Control Group. 

4. Discussion of Findings 

The outcome of this study revealed that the application of proprioceptive neuromuscular facilitation stretching 
programme and static stretching programme resulted in significant improvement in leg muscular strength and flexibility 
of the groups. The implication of this finding is that an individual with hamstrings tightness and less strength would 
benefit from proprioceptive neuromuscular facilitation stretching programme and static stretching programme. The 
results indicated that the improvement rates in both the group due to the effect of proprioceptive neuromuscular 
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facilitation stretching programme and static stretching programme have shown no significant differences between them 
but shows that both the stretching techniques have similar and equal benefits. 

PNF (proprioceptive neuromuscular facilitation) techniques involve a partner actively stretching the participant 
by some combination of altering contraction and relaxation of both agonist and antagonist muscles. Some of the different 
PNF techniques used include slow reversal hold, contract relaxes, and hold relaxes. PNF stretching usually involves a 10 
second push phase followed by a 10 second relaxation phase, typically repeated a few times. PNF stretching is capable of 
producing greater improvement in flexibility compared to other techniques.  

A key point brought up through research is that any good warm up and stretching technique can drastically 
lower a person’s risk of becoming injured in any type of physical activity. Stretching is a good pre-exercise that has been 
shown to improve muscle flexibility, enhance physical performance, and prevent muscle injury (O'Sullivan 2009, pp. 101-
109). Also, it is a highly accepted and suggested by athletic trainers, coaches, physical therapists, and athletes. With 
increased flexibility in the hamstrings enhances athletic performance is enhanced, and the risk of injury to the lower back 
and to the lower extremity is reduced (Decoster et. al 2004, pp. 330-334). 

Further the effects of proprioceptive neuromuscular facilitation stretching programme are important clinically 
because the effects may relate to optimizing function, injury prevention, and enhanced muscle performance. 

It is well known that gains in flexibility involve biomechanical, neurological and molecular mechanisms that 
determine myofibrillogenesis as a long-term result (De Deyne 2001, Gajdosik, 2001 and Coutinho et. al. 2004).  The gains 
in flexibility can also be associated with increased tolerance to pain and increased viscous elastic Properties of the 
muscle-tendon units (Shrier and Gossal 2000).  

Many scientific researches indicated that along with aging, essential changes in the biophysical occur in the 
collagen mechanical work in any connective tissue, the most important changes is the decrease of the minimum limit of 
the ability to stretch under the impact of any tension and therefore increases the reduction of movement with the 
increase of strength,  it is also believed that aging increases the appearance of some extra bonds linking collagen cells 
nucleuses thus leading to greater coherence among them and thus resisting tension, leading to increase strength [3, 8, 
16, 24]. 

Further the effects of proprioceptive neuromuscular facilitation stretching programme and static stretching 
programme are important clinically because the effects may relate to optimizing function, injury prevention, and 
enhanced muscle performance and both the stretching found to be effective in bringing about changes in muscular 
strength and flexibility of cricketers. 
 

5. Conclusion 

 Further the effects of proprioceptive neuromuscular facilitation stretching programme and static 
stretching programme are important clinically because the effects may relate to optimizing function, injury prevention, 
and enhanced muscle performance and both the stretching found to be effective in bringing about changes in muscular 
strength and flexibility of cricketers. 
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